Augmentation of isoproterenol-stimulated tissue cyclic AMP level by cholinergic agonists in rat parotid gland.
It was found that methacholine and carbamylcholine, in addition to their known inhibitory effect, augmented the effect of isoproterenol on tissue cyclic AMP accumulation. The effect of methacholine was dose dependent, and significant augmentation was obtained at 0.1 microM with the maximum being attained at about 0.5 microM, whereas more than 10 microM were required to obtain the inhibitory effect. Atropine completely blocked the effect of methacholine. Similar augmentation of isoproterenol effect was obtained by oxotremorine and pilocarpine. Oxotremorine, however, did not inhibit the effect of isoproterenol. Difference in the effect between methacholine or carbamylcholine and oxotremorine was observed in their binding property to cholinergic receptors. A23187 augmented the effect of isoproterenol in a dose-dependent manner. Oxotremorine and A23187 augmented the effect of isoproterenol in the presence of isobutylmethylxanthine, but they did not augment the effect of forskolin and isobutylmethylxanthine on tissue cyclic AMP accumulation. Cholinergic agonist- and A23187-induced augmentation was abolished by omission of calcium in the medium. These results suggest that the augmentation is due to activation of adenylate cyclase, which is mediated by an increase in concentration of intracellular calcium.